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(g) Printer driver selection. 

@ An information processing apparatus in- 
cludes an acquiring unit for acquiring infor- 
mation stored in a memory of a printing device 
connected through a bidirectional interface, 
and a selecting unit for selecting a printer driver 
corresponding to the information acquired by 
the acquiring unit from a plurality of printer 
drivers on the basis of the information. 
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BACKGROUND OF TH£ INVENTION 

Field of the Invention 

The present invention relates to an information s 
processing apparatus for sending data to an output 
device, such as a printer, which Is connected through 
a bidirectional interface. 

Related Background Art to 

Conventionally, a printer which is connected to a 
host computer through an interface (e.g., a Centron- 
ics interface) analyzes Input data from the host com- 
puter and develops bit-map data as output data of, is 
e.g., a laser beam printer. The printer then scan- 
exposes a photosensitive drum with a laser beam 
modulated on the basis of this developed data, there- 
by outputting Image data. 

In the case of a printer with an emulation function, 20 
a plurality of printer control language systems (com- 
mand systems) can be processed; the printer can 
execute printing while switching an emulation mode 
and a native mode in accordance with application pro- 
grams that a user executes. The printer of this type is 
has switches for switching programs for interpreting ' 
the printer control languages and card slots for giving 
switching designation. 

The printer of the above type, however, has no 
function of checking compatibility of a language envlr- 30 
onment, which is preset in the printer, before starting 
printing. Therefore, if printing is started by transfer- 
ring print data to the printer notwithstanding that the 
language environment preset in the printer differs 
from the language environment that an application 35 
has set, unexpected results are printed. 

As described above, under a print system envir- 
onment in which printer control languages are selec- 
tively used (i.e., an environment In which a plurality of 
printer drivers can be selectively executed), a printer 40 
control language to be used is determined in accor- 
dance with a hardware environment set by a user. 
Therefore, If the printer control language environ- 
ments of a host computer and a printer do not match 
each other, a printing failure occurs because there Is 45 
no relieving means for obtaining matching. When the 
printer Is located apart from the host computer and 
print data 'with a large number of pages Is processed, 
a user does not notice the situation at once, resulting 
in a serlqus problem of waste of a paper resource due so 
to unnecessary printing. 

In addition. In switching between the language 
environments as described above, if a memory envir- 
onment is freed, the contents (forms, user fonts, and 
the memory setting of a RAM) set in a memory of a ss 
printer are erased by rewriting- Therefore, even when 
the same language environment is selected again, 
not only the information about the forms, the user 



fonts, and the like but the memory map of the RAM 
cannot be reproduced correctly, this makes it impos- 
sible to ensure the printing under the environmental 
status before the switching. 

If, on the other hand, the memory environment is 
controlled in such a manner as to keep the status be- 
fore the language environments are switched, a mem- 
ory space usable after the switching is rather limited. 
This significantly decreases the recording efficiency 
in the environment after the switching. 

SUMMARY OF THE INVENTION 

The present Invention has been made to solve 
the above problems, and has as its object to provide 
an information processing apparatus capable of de- 
termining matching between an environmental set- 
ting status and a printer connected through a bidirec- 
tional interface and automatically selecting a printer 
driver which Is compatible to the printer control lan- 
guage data of the printer, thereby obtaining the 
matching between of a printer environment and the 
printer thalis connected to allow communications and 
to provide an Information processing apparatus capa- 
ble of managing registration of printer environment In- 
formation set In a memory of a printer connected 
through a bidirectional interface by monitoring the en- 
vironment switching status with respect to the printer, 
thereby managing the printer environment for each 
language that Is set once with good reproducibility 
with respect to the printer. 

In order to achieve the above object of the pres- 
ent invention, there is provided an information proc- 
essing apparatus comprising acquiring means for ac- 
quiring information stored In a memory of a printing 
device connected through a bidirectional interface, 
and selecting means for selecting a printer driver cor- 
responding to the information acquired by the acquir- 
ing means from a plurality of printer drivers on the ba- 
sis of the information. 

In addition, in order to achieve the above object 
of the present invention, there Is provided an informa- 
tion processing apparatus comprising storing means 
for acquiring and storing data stored in a memory of 
a printing device connected through a bidirectional in- 
terface, and transferring means for transferring the 
data stored in the storing means in order to store the 
data in a memory of the printing device when the 
printing device executes processing on the basis of 
data different from the data stored In the storing 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing the arrange- 
ment of a first recording apparatus to which the 
present invention is applicable; 
Fig. 2 is a perspective view showing the outer ap- 
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pearance of ia second recording apparatus to 
which the present Invention Is applicable; 
Fig. 3 is a block diagram for explaining the control 
system of the second recording apparatus shown 5 
in Fig. 2; 

' Fig. 4 is a block diagram for explaining the ar- 
rangement of a printer control system according 
to the first embodiment of the present Invention; 
Fig. 5 is a block diagram for explaining environ- 10 
mental setting switching processing executed be- 
tween a host computer and a printer shown in Fig. 

. 4; 

Fig. 6 is a flow chart showing an example of an 
environmental setting switching procedure ac- is 
cording to the first embodiment of the present in- 
vention; 

Fig. 7 is a block diagram for explaining the envir- 
onmental setting switching processing executed 
between the host computer and the printer 20 
. shown in Fig. 4; 
Fig. 8 is a schematic view showing the memory 
map of a RAM shown. in Fig. 7; 
Fig. 9 is a flow chart showing an environmental 
setting switching sequence according to the sec- 25 
ohd embodiment of the present invention; 
Fig. 10 is a block diagram for explaining another 
environmental setting switching processing exe- 
; cuted between the host computer and the printer 
shown in Fig. 4; 30 
Fig. 1 1 is a flow chart showing an environmental 
setting switching sequence according to the third 
embodiment of the present invention; 
Fig. 1 2 is a flow chart showing an environmental 
setting switching sequence according to the 35 
fourth embodiment of the present invention; and 
Fig; 1 3 is a flow chart showing an environmental 
setting switching sequence according to the 
fourth embodiment of the present Invention. 

40 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Before an explanation of the arrangement of this 
embodiment, the arrangements of a laser beam prin- 45 
ter and an Inkjet printer suitable for this embodiment 
wiil be described below with reference to Figs. 1 to 3. 
Note that a printer to which this embodiment is ap- 
plied is not limited to the laser beam printer and the 
ink jet printer but may be a printer of another printing so 
system. 

Fig. 1 is a sectional view showing the arrange- 
ment of a first recording apparatus, for example, a las- 
er beam printer (LBP), to which the present invention 
is applicable. 55 

Referring to Fig. 1, an LBP main body or printer 
1 500 receives and stores print information (e.g., char- 
acter codes), form information, or macro instructions 
supplied from an externally connected host computer. 



The LBP main body 1 500 forms character patterns or 
form patterns corresponding. to the input information 
and forms Images oh recording paper as a recording 
medium. The LBP main body 1 500 includes an oper- 
ation panel 1501, on which switches and LED indica- 
tors for operations are arranged, and a printer control 
unit 1000 for controlling the overall. LBP main body 
1 500 and analyzing character information and the like 
supplied from the host computer. The printer control 
unit 1000 primarily converts character information 
into a video signal with the corresponding character 
pattern and applies the signal to a laser driver 1502. 
The laser driver 1502 Is a circuit for driving a semicon- 
ductor laser 1503; the laser driver 1502 switches on 
and off a laser beam 1504 emitted from the semicon- 
ductor laser 1503 in accordance with the input video 
signal. The laser beam 1504 scan-exposes an elec- 
trostatic drum 1506 while being oscillated sideways 
by a rotary polygon mirror1505. As a result, an elec- 
trostatic latent image of the character pattern is 
formed on the electrostatic drum 1 506. This latent im- 
age is developed by a developing unit 1507 arranged 
around the electrostatic drum 1506 and transferred 
onto recording paper. Cut sheets are used as the re- 
cording paper, and these cut sheets are housed in a 
paper cassette 1508 attached to the LBP main body 
1500. The cut sheets are fed into the printer and sup- 
plied to the electrostatic drum 1506 by a paper supply 
roller 1509 and paper feed rollers 1510 and 1511. The 
LBP main body 1500 also has at least one card slot 
(not shown) through which optional cards and control 
cards (emulation cards) for different language sys- 
tems can be connected and used, in addition to inter- 
nally stored fonts. 

Fig. 2 is a perspective view showing the outer ap- 
pearance of a second recording apparatus, for exam- 
ple, an ink jet recording apparatus (IJRA). to which 
the present invention is applicable. 

Referring to Fig. 2, a carriage HC engaging with 
a spiral groove 5004 of a lead screw 5005 which is ro- 
tated in association with the forward and backward 
rotations of a drive motor 5013 via driving force trans- 
mission gears 5Q11 and 5009 has a pin (not shown) 
and is therefore reciprocated in directions Indicated 
by arrows a and b. An InkJet cartridge UC is mounted 
on the carriage HC. A paper holding plate 5002 urges 
paper against a platen 5000 over the lull width in the 
carriage moving direction. Photocou piers 5007 and 
5008 function as home position detecting means for 
checking the presence of a lever 5006 of the carriage 
in this area and performing switching between the ro- 
tational directions of the motor 5013. A support mem- 
ber 5016 supports a cap member 5022 for capping 
the entire surface of a recording head, and a sucking 
means 5015 for sucking the interior of the cap to per- 
form suction-recovery for the recording head through 
an opening 5023 inside the cap. A cleaning blade 
5017 can be moved forward and backward by a mem- 
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ber 5019. A main body support plate 5018 supports 
the members 5017 and 5019. A lever 501 2 for starting 
suction of the suction-recovery movea in association 
with the movement of a cam 5020 which engages 6 
with the carriage, controlling the driving force from 
the drive motor through a known transmitting means, 
such as clutch switching. 

The apparatus is arranged such that capping, 
cleaning, and suction-recovery can be performed at 10 
their respective positions by the action of the lead 
screw 5005 when the carriage movea to an area on. 
the home position side; that is, a desired operation 
need only be performed at a timing known to those 
skilled in the art is 

Fig. 3 is a block diagram for explaining the control 
system of the second recording apparatus shown in 
Fig. Z 

Referring to Fig. 3, this control system includes 
an Interface 1700 for applying recording signals, an 20 
MPU 1701, a program ROM 1702 for storing, e.g., 
control programs to be executed by the MPU 1701, 
and a ORAM 1703 for storing various data (such as 
the recording signals and recording data to be sup- 
plied to a head). Agate array 1704 controls the supply 25 
of the recording data to a recording head 1708 and 
also controls the transfer of data- between the inter- 
face 1 700. the MPU 1701, and the DRAM 1 703. Acar- 
riage motor 1710 carries the recording head 1708, 
and a paper feed motor 1709 feeds recording paper, 30 
A head driver 1 705 drives the recording head, a motor 
driver 1706 drives the paper feed motor 1709, and a 
motor driver 1707 drives the carriage motor 1710. 

In the recording apparatus with the above ar- 
rangement when a recording signal is applied from a 35 
host computer 100 (to be described later) through the 
Interface 1700, this recording signal is converted into 
recording data for printing by the gate array 1 704 and 
the MPU 1701. Then the motor drivers 1706 and 1707 
are driven, and the recording head is also driven by 40 
the recording data supplied to the head driver 1705, 
thereby executing printing. 

The MPU 1701 can perform communications 
with the host computer 100 (to be described later) 
through the interface 1700; the MPU 1701 can inform 45 
the host computer 100 (to be described later) of mem- 
ory information related to the DRAM 1703 and re- 
source data and can also communicate with a printer 
connected to the host computer 100 to automatically 
determine the environmental setting status of that so 
printer, thereby automatically setting printer environ- 
ments matching each other. 

The MPU 1701 can also transfer data set in the 
memory of the printer to the host computer 100, as a 
temporary registration file, when switching is per- 55 
formed between printer control languages. When 
printing is finished after the switching between the 
printer control languages, the MPU 1701 transfers 
the.: temporary registration file back to the printer to 



reset the data, thereby restoring the printer environ- 
ment of the printer. 

[1st Embodiment] 

Fig. 4 Is a block diagram for explaining the ar- 
rangement of a printer control system according to the 
first embodiment of the present invention. The first 
embodiment will be described below by taking the las- 
er beam printer (Fig. 1) as an example. Note that the 
present invention can be applied to any of a single ap- 
paratus, a system comprising a plurality of apparatus- 
es, and a system In which processing Is executed via 
a network, such as a LAN, provided that the functions 
of the present Invention are executed. 

Referring to Fig. 4, the host computer 100 has a 
CPU 1 for executing processing for documents con- 
sisting of graphics, images, characters, tables (Includ- 
ing spreadsheets), and the like on the basis of docu- 
ment processing programs stored in a ROM 2. The 
CPU 1 systematically controls individual devices con- 
nected to a system bus 4. 

The ROM 2 stores the control programs of the 
CPU 1 shown In the flow charts of Figs 6, 9, 11, 12, 
and 13. A RAM 3 serves as a main memory and a 
work area for the CPU 1 . A keyboard controller (KBC) 
5 controls key Inputs from a keyboards 9. A CRT con- 
troller (CRTC) 6 controls a display on a CRT display 
(CRT) 10. A disk controller (DKC) 7 controls access to 
a hard disk (HD) 1 1 and a floppy disk (FD) 12 which 
store boot programs, various applications, font data, 
user files, edit files, and a printer driver file 11a (to be 
described later). A printer controller (PRTC) 8 Is con- 
nected to the printer 1500 through a predetermined 
bidirectional interface (Interface) 13 and executes 
processing far controlling communications with the 
printer 1500. Interface circuits 8a and 16a control 
command communication processing and recording 
information processing executed between the printer 
1500 and the host computer 100 through the Inter- 
face 13, 

The CPU 1 executes processing for developing 
(rasterizlng) an outline font into a display information 
RAM set in the RAM 3, allowing WYSIWYG on the 
CRT 10. The CPU 1 also opens various registered 
windows on the basis of commands designated by a 
mouse cursor or the like on the CRT 10, executing va- 
rious tasks of data processing. 

In the printer 1500, a printer CPU 14 systemati- 
cally controls access to various devices connected to 
a system bus 17 on the basis of control programs and 
the like stored In a ROM 15 and outputs image signals 
as print data to a printer mechanism (printer engine) 
20 connected through a printer interface 19. The CPU 
14 can also execute communications with the host 
computer via an Input unit 18, informing the host com- 
puter 100 of memory Information concerning a RAM 
16. resource data, and the like. The RAM 1 6 functions 
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as a main memory and a work area for the CPU 14. 
The memory capacity of the RAM 16 can be extended 
by an optional RAM connected to an expansion port 
Note that the RAM 16 is used as a recording data de- 
velopment area 16b, an environment data storage 
" ; : area 1 6a, an NVRAM , and the like to be described lat- 
er. 

The printer control system also includes at least 
one card siot (not shown) so that optional font cards 
1 and cards (emulation cards) storing programs for in- 
terpreting printer control languages of different Ian-; 
guage systems can be connected and used, in addi- 
tion to internafly stored fonts. Furthermore, the prin- 
1 ter control system has an NVRAM (not shown) for 
storing printer mode set Information from the opera- 
tion panel 1501. 

In the printer control system with the above ar- 
' rangement, when the CPU 1 acquires, at a predeter- 
mined timing, Information concerning the printer con- 
trol language stored in the RAM 16 {to be described 
later) of the printer 1500 connected to the host com- 
puter through the bidirectional interface 13, the CPU 
1 analyzes the acquired information related to the 
printer control language, designating switching be- 
tween the printer drivers. In accordance with this 
switching designation, the CPU 1 sets the matching 
printer driver environment in the host computer 100. 
Therefore, even if the printer environment of the host 
computer does not match that of the printer connect- 
ed to allow communications between them, the 
matching printer environment is automatically set 
Note that the information concerning the printer con- 
trol language is either a program (emulation program) 
for interpreting a printer control language, which is 
stored in the ROM 1 5 of the printer 1 500, or a program 
(emulation program) for interpreting a printer control 
language, which is stored in the emulation card de- 
scribed above. 

More specifically, when drivers (corresponding to 
'different printers) for a plurality of printer control lan- 
guage systems can be used in the system in which 
the host computer 100 and the printer 1500 are con- 
nected through the bidirectional interface 13, the 
CPU 1 of the host computer 100 acquires information 
(such as identification Information for specifying a 
program for interpreting a particular printer control 
language) concerning a printer control language from 
the RAM 16 of the printer 1500. The CPU 1 then 
checks matching between the control language sys- 
tems of the printer driver and the printer on the basis 
of the acquired information in the work area of the 
f RAM 3 of the host, computer 100 by referring to a ta- 
ble (showing correspondences between information 
concerning the printer control languages and the prin- 
ter drivers). If no matching can be obtained, the CPU 
1 obtains matching by switching to a printer driver cor- 
responding to the acquired information. Consequent- 
ly, a user can.perform printing by using ari appropriate 



printer driver without performing selection of the prin- 
ter driver. In this case, the timing at which the infor- 
mation related to the printer control language is ac- 
s quired is the timing at which the system Is initialized 
(i.e., a power source switch is turned on) or the print- 
ing start timing. Note that the table in the RAM 3 
shows printer drivers usable by the host computer 
100 and information concerning printer control tan- 

10 guages corresponding to the printer drivers.. This ta- 
ble Is formed when the power source switch of the 
host computer 100 is turned on. 

The printer environmental correspondence set- 
ting processing executed by the' printer control sys- 

15 tern according to the present invention will be descri- 
bed below with reference to Fig. 5. 

Fig. 5 is a block diagram showing the printer en- 
vironmental matching setting processing executed 
between the host computer 100 and the printer 1500 

20 shown in Fig. 4, in which the reference numerals as 
in Fig. 4 denote the same parts. 

Referring to Fig. 5, the printer driver file 11a 
stores various printer drivers PRD1 to PRDN corre- 
sponding to drivable printer control languages. The 

25 printer driver file 11a is registered in, e.g., the hard 
disk 11, and a desirable printer driver can be selected 
from it. Therefore, printing can be executed by prop- 
erly switching the printer drivers PR0 1 to PRDN on 
the basis of the information about the printer control 

30 language acquired from the printer. The relationship 
between the printer drivers stored in the printer driver 
file 11a and the corresponding printer control lan- 
guages is stored in the above-mentioned table (not 
shown) in the RAM 3. 

35 An environment data area 16a for, e.g., a first 

printer language system Is an environment data stor- 
age area (to be described later) of the RAM 16, which 
is constituted by form (ruled line) data, user font data, 
RAM data, and the like. Information (e.g., PRCL1) 

40 concerning a currently designated printer control larn 
guage is set as the RAM data. The operation panel 
1501 includes keys for setting various modes and 
keys for recovery from errors. A control card C which 
is connected when the printer 1 500 is to be activated 

45 in an emulation mode is inserted into a card slot S. 
When this control card C is inserted, PRCL1, for ex- 
ample, is designated, and "PRCL1 a is set as the RAM 
data. 

If, however, a plurality of pieces of emulation con- 
so trol information are stored in the ROM 1 5, information 
related to a corresponding printer control language 
designated by, e.g., the operation panel 1501 is set 
as the RAM data. 

Fig. 6 is a flow chart showing a printer environ- 
55 mental correspondence setting sequence according 
to the first embodiment of the present invention, in 
which processing steps S601 to S605 are illustrated. 

First, in step S601 , the CPU 1 designates a prin- 
ter control language information acquisition request 
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by using a command, as information for asking the 
printer 1 500 the kind of a control language. This des- 
ignation of the acquisition request is performed when 
the system Is Initialized (e.g., when the power source s 
switch is turned on) or when a print start instruction 
is output Upon receiving the answer, in step S602, 
the CPU 1 of the host computer 100 acquires printer 
control language information from the above- 
mentioned RAM data area of the RAM 16 of the prfn- io 
ter 1 500. In step S603, the CPU 1 checks on the basis 
of the printer control language information acquired, 
while referring to the above-mentioned table in the 
work area of the RAM 3- whether a printer driver cur- 
rently selected by the host computer 100 matches a 15 
printer control language currently set in the printer 
1500. 

If the printer control language In the printer 1 500 
matches the printer driver in the host computer 100 
In step S603, the CPU 1 ends the processing; if not. 20 
the flow advances to step S604. 

In step S604, the CPU 1 searches for a printer 
driver corresponding to the printer control language 
by referring to the above-mentioned table. If the cor- 
responding printer driver exists, the flow advances to 25 
step S605; if not. the CPU 1 ends the processing. 

In step S605, the CPU 1 designates switching to 
the corresponding printer driver on the basis of the 
printer control language information acquired. The 
matching of the printer driver environment in the host 30 
computer is set in accordance with this switching des- 
ignation, and the processing is ended. 

As described above, switching between printer 
drivers is designated on the basis of printer control 
language information acquired from the memory (in as 
this embodiment the RAM 16) of the printer 1500 
connected to the host computer 100 through the bi- 
d fractional interface 13, and the matching of the prin- 
ter driver environment in the host computer is set in 
accordance with this switching designation. There- 40 
fore, even when the printer environment of the host 
computer does not match that of the printer connect- 
ed to allow communications between them, an opti- 
mal printer driver can be selected automatically, by 
setting the corresponding printer environment 45 

In this embodiment, the matching between the 
printer environments is automatically determined by 
the host computer 100. However, the processing for 
obtaining the matching between the printer environ- 
ments can also be automatically activated by a control so 
language switching designation from the operation 
panel 1 501 of the printer 1 500 or by detecting the sta- 
tus of insertion and removal of the control card C. . 

In addition, in searching for a combination of a 
printer driver and a printer control language corre- 55 
s ponding to each other, a priority order may be given 
to a plurality of printer drivers, in the host computer 
100. Furthermore, the printer control system of the 
above embodiment has been described by taking the 



laser beam printer 1500 as an example, butthe pres- 
ent invention is also applicable, of course, to the ink 
jet printer shown in Rgs. 2 and 3rnentioned earlier. 

. In the above embodiment, the matching Is set be- 
tween the printer environments of the printer 1500 
and the host computer 100. In this case, to effectively 
use the memory (RAM 1 6) of the printer 1 500 for each 
individual printer control language, it is desirable that 
the entire area of the memory (RAM 16) of the printer 
1 500 be freed each time the printer control languages 
are. switched. Whan the memory is freed/however, 
the contents already registered are erased. For this 
reason, the control must be performed in a way which 
sets the contents already registered in the memory 
with good reproducfbflity while effectively making use 
of the memory. This processing will be described be- 
low with reference to the second embodiment of the 
present invention. 

[2nd Embodiment] 

In the block diagram for explaining the arrange- 
ment of the printer control system shown in Fig. 4, 
when a CPU 1 acquires first printer environment data 
stored in a RAM 16 of a printer 1500 on the basis of 
the printer environmental switching status, the CPU 
1 registers this first printer environment data acquired 
in a hard disk 11 or a floppy disk 12 as an internal file 
of a host computer 100. After this data registration 
performed by the CPU 1 , second printer environment 
data corresponding to a second printer environment 
is set In an area 16a of the RAM 16 by the communi- 
cation control function between the CPU 1 and a CPU 
14, and the first printer environment data, which fa 
registered In the internal file, is also stored again in 
the area 16a of the RAM 16 by the same function on 
the basis of the end status of printing corresponding 
to the second printer environment Therefore, even if . 
switching between the printer environments occurs 
frequently, the contents of printer environment data 
for each environment can be restored to the RAM 16 
with good reproducibility. 

More specifically, when a plurality of printer con- 
trol language systems can be used in a system in 
which the host computer 1 00 and the printer 1500 are 
connected through a bidirectional, interface 13, in 
command mode switching from the first printer envir- 
onment (first printer language system) to the second 
printer environment (second printer language sys- 
tem), the first printer environment data (e.g., reglsr 
tared form-data and user font data) is transferred 
from the area 16a in the RAM 16 of the printer 150.0 
to the host computer 1 00, and the host computer 100 
stores the data in a filo, such as the hard disk 11. The 
printer 1500 releases the first printer environment 
data storage area 16a of the RAM 16 to perform print- 
ing corresponding to the second printer environment 
Thereafter, when the command mode Is to be re- 
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turned from the second printer 'environment to the 
first printer environment the first printer environment 
data stored in the host computer 100 is sent to the 
printer 1500, restoring the status of the printer 1500 s 
before switching to the second printer environment. 
This makes it possible to effectively use the resource 
of the memory (RAM 16) of the printer in performing 
printing corresponding to the second printer environ- 
ment, and to automatically restore the status of the w 
print environment data in the RAM 16 before printing 
when the printing is entirely finished. 

The printer memory resource release processing 
performed in environmental switching by the printer 
control system according to the present invention will 15 
be described below with reference to Figs. 7 to 9. 

Fig; 7 is a block diagram for explaining environ- 
mental setting switching processing performed be- 
tween the host computer 100 and the printer 1500, in 
which the same reference numerals as in Fig. 4 de- 20 
note the same parts. 

Referring to Fig. 7. the environment data storage 
area 16a for, e.g;-, a first language system consists of 
form data (ruled line data), user font data, RAM data 
for storing, e.g:, preset items inherent in a printer, and 25 
the like; A recording data development area 16b 
stores bit-map data in printing or is used as a work 
area. An NVRAM stores printer mode setting Informa- 
tion from an operation panel 1 501 (to be described lat- 
er). 30 

The operation panel 1501 includes keys for set- 
ting various modes and keys for recovery from errors. 

■Fig. 8 is a schematic view showing the memory 
map of the RAM 16 shown in Fig. 7. 

Fig. 9 is a flow chart showing an example of an 35 
environmental setting switching procedure according 
to the second embodiment of the present invention, 
in which processing steps S901 to S906 are illustrat- 
ed. 

First, in step S901 , the CPU 1 checks whether a 40- 
change of printer environment data is designated by 
a keyboard 9 or a pointing device (not shown). If NO 
In step S901, the flow advances to step S903 to per- 
form regular printing. 

If YES in step S90i t the flow advances to step 45 
S902. and the CPU 1 designates the CPU 14 to send 
the contents (e.g., the first printer environment data) 
stored In the printer environment data storage area 
1 6a of t he RAM 1 6 to the host computer 1 00. 

In response to this designation, in step S902, the so 
CPU 14 of the printer 1500 reads out the contents 
from the printer environment data storage area 16a 
and sends pre-change environment data (e.g., the 
first printer environment data) to the host computer 
1 00, and the host computer 1 00 stores the data in an 55 
internal file. In step S903, the printer environment 
data storage area 16a is released so that the printer 
environment (second printer environment) after the 
environments are switched can effectively use the 



memory (RAM 16) maximally, and printing is execute 
ed by receiving recording information through known 
communication processing and performing bit map 
development When the print Job depending on the 
printer environment after the switching between the 
environments is ended in step. S904, the CPU 1 
checks in step S905 whether the environment data 
(e.g., the first printer environment data) of the printer 
1500 is registered as an Internal fife. If NO in step 
S905, the CPU 1 ends the processing. If YES fn step 
S905, the flow advances to step S906, and the CPU 
1 reads out the registered file and transfers the read- 
out file to the CPU 14 of the printer 1500, thereby re- 
setting the printer environment data storage area 16a 
of the RAM 16 and reproducing and setting the con- 
tents of the RAM 16 corresponding to the status (first 
printer environment) before the environmental 
switching. Thereafter, the CPU 1 ends the process- 
ing. 

As described above, the first printer environment 
data stored in the memory (RAM 16) of the printer 
1500 which is connected to the host computer 100 
through the bidirectional interface 13 is acquired on 
the basis of the printer environmental switching sta- 
tus and registered as an internal f8e of the host com- 
puter 100, After this registration, the second printer 
environment data corresponding to the second prin- 
ter environment Is set In the memory of the printer, 
and the first printer environment data registered in 
the internal file is stored again on the basis of the end 
status of printing corresponding to the second printer 
environment. This allows reliable reproduction of the 
setting status of the memory for each environment 
upon switching between printer environments. . 

In addition, since switching between printer envir- 
onments occurs when printer control language sys- 
tems are switched, the setting status of the memory 
for each environment can be reproduced reliably 
upon switching between the printer control language 
systems. 

In the above embodiment, when a request for 
switching printer control languages is generated by 
the keyboard 9 or the like of the host computer 100, 
the printer environment data of the printer 1500 is 
read out by the host computer 100 and registered as 
a temporary file. As shown in Fig. 10, however, the 
system may also be arranged such that when a 
switching designation is applied from the operation 
panel 1501 of the printer 1500, a current printer en- 
vironment is transferred to the host computer 100 and 
registered as separate registered files 3-1 to 3-3 in 
the RAM 3 or the hard disk 11. in this case, in accor- 
dance with a registered file call from the printer 1500, 
the separate registered files 3-1 to 3-3. are sent back 
to the printer 1500 in the order of registration and re- 
produced In the printer environment data storage, 
area 16a of the RAM 1 6. 

Furthermore, in the above embodiment, the 00- 
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currence of switching between printer control lan- 
guage systems in the single host computer 100 Is 
used as the printer setting change condition, The 
present Invention, however, Is also applicable to a 5 
- system shared by a plurality of host computers and a 
plurality of printers. Alternatively, a designation made 
from the operation panel 1501 by a user may be used 
as (he switching condition. The system may also be 
arranged such that a plurality of environmental mode 10 
set files are set to be usable by the same user and de- 
sired printer set Information is reproduced in the prin- 
ter environment data storage area 16a of the RAM 16 
by using a designation for calling a desired environ- 
mental mode set file as the switching condition. Note is 
that the printer control system of the above embodi- 
ment has been described by taking the laser beam 
printer 1 500 as an example, but the present Invention 
Is, of course, applicable to the above-mentioned ink 
Jet printer shown In Figs. 2 and 3 and the like. 20 

[3rd Embodiment] 

The third embodiment of the present invention re- 
fates to processing in which, when a priority order Is 25 
set for a plurality of printer control languages In a prin- 
ter 1 500 in the system of the first embodiment descri- 
bed above, a host computer 100 automatically 
switches to a printer driver corresponding to a printer 
control language with the highest priority and also 30 
switches a printer control language used in the printer 
1500 to the printer control language with the highest 
priority. 

Fig. 11 is a flow chart showing an environmental 
setting switching sequence according to the third em- 35 
bodiment of the present Invention. 

The processing will be described with reference 
to the block diagram shown in Fig. 4 for explaining the 
environmental setting switching processing per- 
formed between the host computer 1 00 and the prin- 40 
ter 1500. Note that the priority order of a plurality of 
printer control languages used In the printer 1 500 may 
be fixed beforehand and stored in, e.g., a ROM 15, or 
a given priority order may be set at an operation panel 
150f of the printer and^stored in, e.g., a RAM 16. 45 

ReferringtoFig.11,instepS2001,aCPU1 inthe 
host computer 100 asks the printer 1500 the kind of 
printer control language to which the printer 1500 cor- 
responds, and the flow advances to step S2002. 

In step S2002, a CPU 14 In the printer 1500 so 
checks whether printer control languages not in- 
formed to the host computer 1 00 remain in the printer 
1500. If YES in S2002, the flow advances to S2003. 
If NO In step S2002, the processing Is ended. 

In step S2003, the CPU 14 sends to the host 55 
computer 100 Information of a printer control lan- 
guage with the highest priority, among other printer 
control languages not informed to the host computer 
100, on the basis of the priority Information stored In, 



e.g., the RAM 16 of the printer 1500, and the flow ad- 
vances to step S2004. The Information of the priority 
order that is referred to in step S2003 is stored in, 
e.g., the RAM 16. 

In step S2004, the kind of informed printer control 
language is stored in the RAM 16 of the printer 1500, 
and the flow advances to step S2005. In this case, 
management of the Information is performed by writ- 
ing the information In an area assured In the RAM 1 6. 

In step S2005, the CPU 1 of the host computer 
100 receives the information sent in step S2003 by 
the CPU 14 of the printer 1500, and the flow advanc- 
es to step S2006. 

In step S2006, the CPU 1 checks by referring to 
the table (not shown) explained in the first embodi- 
ment whether the host computer 100 has a printer 
driver corresponding to the printer control language 
information received In step S2005. If the.host com- 
puter 100 has the corresponding printer driver In step 
S2006, the flow advances to step S2007; If not, the 
flow returns to step S2001. . 

In step S2007, the CPU 1 of the host computer 
100 switches to the corresponding printer driver de- 
termined in step S2006 in order to perform printing by 
using this printer driver, and the flow advances to step 
S2008. 

In step S2008,*in order to perform printing by us- 
ing the corresponding printer control language deter- 
mined in step S2006, the CPU 1 of the host computer 
100 sends an Instruction for switching to this printer 
control language to the printer 1500, and the flow ad- 
vances to step S2009. 

In step S2009, the CPU 14 of the printer 1500 re- 
ceives the instruction sent in step S2008, switching 
an operating printer control language to the designat- 
ed printer control language, and ending the process- 
ing. 

As described above, the correspondence be- 
tween a printer control language to which the printer 
corresponds and a printer driver to which the host 
computer corresponds is automatically obtained In 
accordance , with the priority order of printer control 
languages which Is determined on the printer side, so 
correct printing results can be obtained constantly. 

(4th Embodiment] 

The fourth embodiment of the present Invention 
relates to processing in which, when a priority order 
Is set for a plurality of printer drivers (stored In, e.g., 
a hard disk 11 shown in Fig. 4) of a host computer 100 . 
in the : system of the first embodiment described 
above, the host computer 1 00 automatically switches 
to a printer driver with the highest priority, among 
other printer drivers acquired from a printer 1500 and 
corresponding to printer control language information 
usable in the printer 1500, and afso switches a printer 
control language used In the printer 1500 to a printer 
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control language corresponding to the selected prin- 
ter driver accordingly. 

Figs. 12 and 13 are flow charts showing an en- 
vironmental setting switching sequence according to $ 
the fourth embodiment of the present invention. 

The processing will be described with reference 
to the block diagram shown in Fig. 4for explaining the 
environmental setting switching processing per- 
formed between the host computer 100 and the prin- 10 
ter1500: 

Note that the priority order of a plurality of printer 
drivers used in the host computer 100 may be fixed 
beforehand and stored in, e.g., a ROM 2, or a given 
priority order may be set by using a keyboard 9 or a is 
pointing device (not shown) and stored in, e.g.. a RAM 
3. 

Referring to Fig. 12, instep S3001, aCPU 1 inthe 
host computer 100 asks the printer 1500 the kind of 
printer control language to which the printer 1 500 cor- 20 
responds, and the flow advances to step S3002. 

In step S3002, a CPU 14 in the printer 1500 sends 
to the host computer 1 00 the printer control language 
to which the printer 1500 corresponds, and the flow 
advances to step S3003. If the printer 1500 corre- 25 
spohds to a plurality of printer control languages, the 
CPU 14 of the printer 1500 sends information of a 
plurality of printer control languages to the host com- 
puter 100 at one time. 

In step S3003, the host computer 100 receives so 
the information sent in step S3 002 from the CPU 14 
of the printer 1500, and the flow advances to step 
S3004. 

In step S3004, the CPU 1 of the host computer 
100 checks whether all the received information is 35 
subjected to processing from steps S3005 to S3007 
to be described below. If YES in step S3004, the flow 
advances to step S3005. If NO in step S3004, the flow 
advances to step S4001 shown In Fig. 13 through a 
route (1). 40 

Note that the processing from steps S3005 to 
S3007 is the comparison processing explained in the 
first embodiment, and whether a printer driver corre- 
sponding to the printer control language information 
exists In the host computer 1 00 is determined by re- 45 
f erring to the table (not shown) in the RAM 3 men- 
tioned earlier in the first embodiment 

In step S3005, one of the pieces of information 
concerning the unprocessed printer control languag- 
es checked in step S3004 is selected as an object to so 
be processed, and the flow advances to step S3006. 

In step S3006, the CPU 1 checks on the basts of 
the information related to the printer control language 
selected In step S3005, while referring to the above- 
mentioned table, whet her the host computer 1 00 has 55 
a printer driver corresponding to that printer control 
language. If YES in step S3006, the flow advances to 
step S3007. If NO in step S3006, the flow returns to 
stepS3004. 



In step S3007, the kind of printer driver corre- 
sponding to the printer control language as an object 
to be processed is stored, and the flow returns to step 
S3004. In this case, the storage of the information is 
performed by writing the information in an area as- 
sured in the RAM 3. 

Referring to Fig. 13, In step S4001, the CPU 1 
reads out the information stored in step S3007 of Fig. 
1 2 from the RAM 3 and checks whether a printer driv- 
er corresponding to the printer control language that 
the printer 1500 has exists in the host computer 100. 
If YES in step S4001, the flow advances to step 

54002. If NO in step S4001, the processing is ended. 
In step S4002, the CPU 1 further checks the in- 
formation stored in step S3007 of Fig. 12 and selects 
a printer driver with the highest priority from printer 
drivers corresponding to the printer control language 
of the printer 1500, and the flow advances to step 

54003. The information of the priority order of printer 
drivers is stored in, e.g., the RAM 3, the ROM 2. or 
the hard disk 11. 

In step S4003, the CPU 1 of the host computer 
100 switches to the printer driver selected in step 
S4O02 in order to perform printing by using this prin- 
ter driver, and the flow advances to flow S4004. . 

In step S4004, in order to perform printing by us- 
ing the printer control language selected in step 
S4002, the CPU 1 of the host computer 100 sends an 
instruction for switching to this printer control lan- 
guage to the printer 1500, and the flow advances to 
step S4005: . 

In step S4005, the CPU 14 of the printer 1500 re- 
ceives the instruction sent in step S4004, switching 
an operating printer control language to the designat- 
ed printer control language, and ending the process- 
ing. 

As described above, the matching between a 
printer control language to which the printer corre- 
sponds and a printer driver to which the host comput- 
er corresponds is automatically obtained in accor- 
dance with the priority order of printer drivers which 
is determined on the host computer side. Therefore, 
correct printing results can be obtained constantly. 

Note that in the above third and fourth embodi- 
ments, the timing at which the printer control lan- 
guage information is acquired is any of the printing 
start timing, the timing at which the system is initial- 
ized (the power source switch is turned on), and the 
timing at which a user designates the execution. 

In this embodiment as has been, described 
above, switching between printer drivers is designat- 
ed on the basis of the printer control language infor- 
mation acquired from the memory of the printer con- 
nected to the host computer through the bidirectional 
interface, and the corresponding printer driver envir- 
onment of the host computer is set in accordance with 
this switching designation. Therefore, even if the prin- 
ter-environment of the host computer does not match 
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that of the printer connected to allow communications 
between them, an optimal printer driver can be set au- 
tomatically by setting the matching printer environ- 
ments- 5 

In this embodiment, as has been described 
above, the first printer environment data stored In the 
memory of the printer connected to the host computer 
through the bidirectional interface is acquired on the 
basis of the printer environmental switching status 10 
and registered as an internal file of the host computer. 
After this registration, the second printer environment 
data cprresponding to the second printer environ- 
ment is set In the memory of the printer, and the first 
printer environment data registered in the internal file is 
is stored again in the memory of the printer on the ba- 
sis of the end status of printing corresponding to the 
second printer environment This makes It possible to 
reliably reproduce the setting status of the memory 
for each environment upon switching between the 20 
printer environments. 

In addition, the system is arranged such that the 
switching between printer environments occurs when 
printer control language systems are switched, so the 
setting status of the memory of the printer for each zs 
environment can be reproduced reliably upon switch- 
ing between the printer control language systems. 

Even when, therefore, the host computer Is con- 
nectable to a plurality of printers having different con- 
trol language systems and the printer environment of 30 
the host computer does not match that of the printer 
connected to allow communications between them, 
the matching printer environments can be set auto- 
matically. This makes it possible to obtain correct 
printing results free from recording errors even If an 35 
operator has failed to set the printer environment. 
Furthermore, the printer setting information depend- 
ing on a desired printer environment resident in a lim- 
ited memory Is resettabfe by the host computer, 
therefore, a maximum memory area of the printer aq, 
can be allocated to the printer control language sys- 
tem after printer environme nts are switched, resulting 
in highly efficient printing. 



45 

Claims 

1 . Art Information processing apparatus comprising : 
acquiring means for acquiring information 
stored In a memory of a printing device connected so 
through a bidirectional Interface; and 

selecting means for selecting a printer 
driver corresponding to the Information acquired 
by said acquiring means from a plurality of printer 
drivers on the basis of the Information. 55 



a program for Interpreting a particular printer lan-v. 
guage. 

3. An apparatus according to claim 1; wherein a 
plurality of pieces of the Information are stored in 
sard memory of said printing device, and a priority 
order is given to said plurality of pieces of infor- 
mation. 

4. An apparatus according to claim 1 , wherein a pri- 
ority order is given to said plurality of printer driv- 
ers. 

5. An apparatus according to claim 1, wherein said 
selecting means selects a printer driver, corre- 
sponding to information with a highest priority. 

6. An apparatus according to claim 1, wherein said 
selecting means selects a printer driver with a 
highest priority. 

7. An apparatus according to claim 1, wherein said 
information processing apparatus is a host com- 
puter, 

8. An information processing apparatus comprising: 

storing means for acquiring and storing 
data stored in a memory of a printing device con- 
nected through a bidirectional interface; and . 

transferring means for transferring the 
data stored in said storing means in order to store 
the data in a memory of said printing device when 
said printing device executes processing on the 
basis of data different from the data stored in said 
storing means. 

9. An apparatus according to claim 8, wherein the 
data is data Inherent in a program for Interpreting 
a printer language. 

1 0. An apparatus according to claim 8, wherein when 
the programs for interpreting printer languages in 
said printing device are switched, said storing 
means acquires data inherent in a program be- 
fore the switching from said memory of said print* 
ing device and stores the acquired data. 

11. An apparatus according to claim 8, wherein said 
information processing apparatus is a host com-, 
puter. 



2. An apparatus according to claim 1, wherein the 
information stored In said memory ofsaid printing 
device Is Identification information for specifying 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



